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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-9, 11-24, and 26 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Kuehn, III, Patent No. 3,884,207. 

With respect to claim 1, Kuehn discloses an electronic circuit [Fig. 1], comprising 
a first electromechanical actuator coil [Fig. 1 , 36] coupled to a cylinder valve of an 
internal combustion engine [col. 3 lines 30-31], a second electromechanical actuator coil 
[Fig. 1, 38, col. 3 lines 31-32], where a first end of said second electromechanical 
actuator coil [Fig. 1 ; one end of coil 38 that is connected to node 44] is coupled to a 
common reference [Fig. 1 , common terminal 44] with a first end of said first 
electromechanical actuator coil [Fig. 1; one end of coil 36 that is connected to node 44]; 
a first energy storage device [Fig. 1 , 46], where a first end of said first energy storage 
device is coupled to said common reference [Fig. 1 ; - terminal of capacitor 46 is coupled 
to a common reference 44 via PD 56]; and a second energy storage device [Fig. 1 , 48], 
where a first end of said second energy storage device is coupled to said common 
reference [Fig. 1 ; - terminal of capacitor 48 is coupled to a common reference 44 via PD 
58], and wherein a charge balance is maintained on said first and second energy 
storage devices [Fig. 1; capacitors 46 and 48 maintain a balance of charge between 
them depending on which of switches 26 or 30 is closed or open, by passing charge 
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back and forth during the appropriate alternation of flywheel 12 (col. 6 line 35-40). 
Capacitors 32 and 34 also meet this limitation since they similarly maintain a balance of 
charge between them by draining off switching arcing energy, depending on which of 
switches 26 or 30 is closed or open (col. 3 lines 10-17)]. 

With respect to claim 2, Kuehn discloses that the first energy storage device is a 
first capacitor [Fig. 1; 46; col. 3 lines 37-40]. 

With respect to claim 3, Kuehn discloses that the. second energy storage device 
is a second capacitor [Fig. 1; 48; col. 3 lines 40-42]. 

With respect to claim 4, Kuehn further comprises a voltage source [Fig. 1 , 46; 
col. 4 lines 1-4], with a first end of said source coupled to a second end of said first 
energy storage device [Fig. 1; + terminal of voltage source is coupled to the + side of 
the capacitor 46]. 

With respect to claim 5, Kuehn discloses that a second end of said source is 
coupled to a second end of said second energy storage device [Fig. 1 ; - terminal of 
voltage source 46 is coupled to a second end (- terminal of capacitor 48) terminal of 
said second energy storage device 48]. 

With respect to claim 6, Kuehn further comprises a first one-way current device 
[Fig. 4; diode connected between lines 22 and 24], with a first end of said one way 
current device coupled to a second end of said first electromechanical actuator coil [Fig. 
1 ; node 40 is the second end of the fist actuator coil 36, which is connected to the 
cathode side of diode]. 
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With respect to claim 7, Kuehn further comprises a second one-way current 
device [Fig. 4; diode connected between lines 22 and 28], with a first end of said one 
way current device coupled to a second end of said second electromechanical actuator 
coil [Fig. 1 ; node 42 is the second end of the second actuator coil 38, which is 
connected to the cathode side of diode]. 

With respect to claim 8, Kuehn further comprises a first switch [Fig. 1 , 26] for 
actuating said first electromechanical actuator coil [Fig. 1 , 36]; and a second switch [Fig. 
1, 30] for actuating said second electromechanical actuator coil [Fig. 1, 38]. 

With respect to claim 9, Kuehn discloses a system [Fig. 1], comprising a dual-coil 
half bridge [Fig. 1 ; consists of coils 38 and 38; col. 3, lines col. 3 lines 30-32] converter 
adapted to be coupled to a single or multiple coil actuator of a dine valve, the cylinder 
valve in an internal combustion engine [col. 2 lines 42-46], the converter having a first 
[Fig. 1, 46] and second [Fig. 1, 48] capacitor and a voltage source [Fig. 1, 46, col. 4, 
lines 1-4], with at least one end of each of the first and second capacitors coupled to a 
common reference [Fig. 1 , first ends of the coils 36 and 38 are connected to the 
common reference node 44], the converter actuated via switches [Fig. 1 , switches 26 
and 30] to individually energize coils in said dual coil actuator, wherein at least one end 
of said actuator is coupled to said common reference, and wherein said dual-coil half 
bridge converter maintains a charge balance on said first and second capacitors [Fig. 1; 
capacitors 46 and 48 maintain a balance of charge between them depending on which 
of switches 26 or 30 is closed or open, by passing charge back and forth during the 
appropriate alternation of flywheel 12 (col. 6 line 35-40)]. 
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With respect to claim 1 1 , Kuehn discloses that the converter is adapted to be 
coupled to a plurality of engine cylinder valves [Fig. 1 , cylinders A and B; col. 3 lines 30- 
32]. 

With respect to claim 12, Kuehn discloses that the dual coil half bridge converter 
[Fig. 1 ; consists of coils 36 and 38] maintains a charge balance on said first and second 
capacitor [Fig. 1 , capacitors 46 and 48] even when at least one cylinder of the engine is 
deactivated while at least one other cylinder carries out combustion [Fig. 1 ; capacitors 
46 and 48 maintain a balance of charge between them depending on which of switches 
26 or 30 is closed or open, by passing charge back and forth during the appropriate 
alternation of flywheel 12 (col. 6 line 35-40)]. 

With respect to claim 13, Kuehn discloses that the capacitors form a dual voltage 
source [col. 4 lines 1-9]. 

With respect to claim 14, Kuehn discloses that the dual coil half bridge converter 
is adapted to be coupled to at least two dual coil actuators [Fig. 1; consists of two coils 
36 and 38] of two cylinder valves [Fig. 1 , cylinders A and B], wherein the converter is 
configured to balance voltage of said first and second capacitor [col. 4 lines 10 - 53]. 

With respect to claim 15, Kuehn discloses a dual coil half bridge power converter 
system, comprising a power source [Fig. 1 , 46]; a single or multiple coil actuator of a 
cylinder valve [Fig. 1 ; cylinder valves A and B; col. 2, lines 43-46, lines 55-57], the 
cylinder valve in an internal combustion engine [col. 2 lines 43-46], only one actuating 
switch [Fig. 1, 26] for actuating each coil [Fig. 1, coils 18 and 20] in said actuator; and 
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an energy storage device [Fig .1, 46; col. 3 lines 38-42] for storing energy during 
deactivation of at least one coil [col. 3, lines 12-17]. 

With respect to claim 16, Kuehn further comprises a unidirectional current device 
[Fig. 4, upper diode] for allowing freewheeling current during deactivation of at least one 
coil [Fig. 1, Fig. 1,18]. 

With respect to claim 17, Kuehn discloses that the storage device includes two 
capacitors in a split voltage power supply topology [Fig. 1, 32 and 34]. 

With respect to claim 18, Kuehn discloses that the energy storage device 
includes two capacitors [Fig. 1, 32 and 34] in a boosted power supply topology. 

With respect to claim 19, Kuehn further comprises a plurality of dual coil 
actuators of cylinder valves of an engine [col. 2, lines 43-46, lines 55-57], and only one 
actuating switch [Fig. 1, 26] coupled to each coil [Fig. 1, coils 18 and 20] of said plurality 
of coils [Fig. 1, 18 and 20]. 

With respect to claim 20, Kuehn discloses a system [Fig. 1] comprising a power 
supply [Fig. 1, 46; col. 4 lines 1-4] with a positive and negative terminal; a first coil [Fig. 
1, 36] coupled to a cylinder valve [Fig. 1; cylinder valve A; col. 3 lines 30-31] actuator of 
an engine, said first coil having a first end and a second end [Fig. 1 ; coil 36 has two 
ends]; a first switch [Fig. 1 , 26] coupled between a first end of said first coil and said 
positive terminal of said power supply [Fig. 1 ; one end of switch 26 is coupled to a first 
end of the first coil 36 at the common reference 44; and the other end of switch 26 is 
coupled to the positive terminal of 46]; a first capacitor [Fig. 1, 46] coupled between said 
positive terminal of said power supply and said second end of said first coil [Fig; 1 ; 
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capacitor 46 is coupled between + terminal and node 40 of the first coil 36]; a first diode 
[Fig. 1; diode connected between lines 22 and 24] coupled between said first end of 
said first coil [Fig. 1; node 44] and said negative terminal [Fig. 1, 28]; a second coil [Fig. 
1, 38], said second coil having a first end and a second end, said first end of said 
second coil [Fig. 1; at node 44] coupled to said second end of said first coil; a second 
capacitor [Fig. 1 , 48] coupled between said first end of said second coil and said 
negative terminal [Fig. 1; anode of the diode is connected at node 44 and cathode is 
connected at the negative terminal 28]; a second switch [Fig. 1, 30] coupled between 
said second end of said second coil and said negative terminal [Fig. 1; switch 30 is 
coupled between negative terminal 28 and second coil 38]; and a second diode [Fig. 1, 
diode connected between 28 and 22] coupled between said second end of said second 
coil and said positive terminal [Fig. 1; second diode is coupled between node 42 and the 
positive terminal 24]. 

With respect to claim 21 , Kuehn discloses that the negative terminal of said 
power supply is coupled to a ground [Fig. 1, - polarity is usually negative power or 
ground]. 

With respect to claim 22, Kuehn discloses that the switches [Fig. 1 , 26 and 30] 
control actuation of at least one cylinder valve of an internal combustion engine [col. 3 
lines 12-15, lines 65-68]. 

With respect to claim 23, Kuehn discloses that the second coil [Fig. 1 , 1 8is 
coupled to said cylinder valve actuator [Fig. 1; col. 2 lines 43-46]. 
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With respect to claim 24, Kuehn discloses that the second coil [Fig. 1 , 20] is 
coupled to another cylinder valve actuator of said engine [Fig. 1 ; col. 2 lines 43-46]. 

With respect to claim 26, Kuehn discloses that the second end of said first coil is 
coupled to ground [Fig. 1; second end at node 40 is coupled to the common reference 
node 40 through PD 56]. 

Allowable Subject Matter 

Claim 25 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

The following is an examiner's statement of reasons for indicating allowance of 
claim 25: The prior art does not disclose that the system further comprises third and 
fourth coils, wherein said system is .configured to balance voltage across said first, 
second, third, and fourth coils. This feature in combination with the rest of the claim 
limitations is not anticipated or rendered obvious by the prior art of record. 

Response to Arguments 

Applicant's arguments filed 07/06/2007 have been fully considered but they are 
not persuasive. 

Applicant comments on page 8 of the Remarks that Kuehn does not disclose an 
electronic circuit where a charge balance is maintained between first and second 
energy storage devices. However, Kuehn teaches this limitation in col. 6 lines 35-40. 
See above rejection of claim 1 . 
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Applicant comments on pages 9 and 11 of the Remarks regarding claims 1 and 
20 that Kuehn does not disclose that a first electromechanical actuator coil is coupled to 
a cylinder valve of an internal combustion engine. Examiner points out that the first 
electromechanical actuator coil 38 is coupled to a cylinder valve A in Fig. 1 of an 
internal combustion engine. See above rejection. 

Applicant comments on page 12 of the Remarks regarding how the diode circuit 
in Fig. 1 may be connected to the circuit shown in Fig. 1. The diode circuit in Fig. 1 is 
connected between the terminals 24 and 28. These terminals are also connected 
through two coils 36 and 38, two switches 26 and 30. Two diode of Fig. 4 would 
connect in parallel to coils 36 and 38. Therefore, Fig. 4 combined with Fig. 1 meets the 
limitation of "a first diode coupled between said first end of said first coil and said 
negative terminal" and "a second diode coupled between said second end of said 
second coil and said positive terminal." See above rejection of claim 20. 

Based on examiner's best understanding, it is believed that the prior art reference 
by Kuehn reads on the amended claim language of independent claims 1 and 9, and 
also 15 and 20. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dharti H. Patel whose telephone number is 571-272- 
8659. The examiner can normally be reached on 7:00 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Sherry can be reached on 571-272-2800, Ext. 36. The fax phone 
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number for the organization where this application or proceeding is assigned is 571 - 
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